initiation and among those with sub-optimal adherence who become HIV infected while on PrEP. Risk compensation (increasing sexual behaviours that can result in exposure to HIV) while on PrEP may become a concern, and clinicians should continue to support MSM clients to continue to use condoms, condom-compatible lubrication and practice safer sex. Research is ongoing to assess optimum dosing regimens, potential long-term effects and alternative PrEP medications. Recommendations for the use of PrEP among other at-risk individuals, and the components of these recommendations, will be informed by future evidence.
HIV transmission in South Africa estimated that 8% of all new HIV infections in South Africa occur among MSM. 13 High-risk sexual practices (including unprotected anal intercourse, multiple and concurrent partnerships, and sex work) and limited knowledge about HIV and substance use (alcohol, methamphetamines and heroin) have been associated with increased risk for HIV infection among MSM in South Africa. 2, [9] [10] [11] [14] [15] [16] Many MSM also have female sexual partners. Almost half (49%) of the participants in a Soweto-based MSM study reported recent female sexual partners. 10 Homophobia, stigma and discrimination (including criminalisation of same-sex behaviours in some southern African countries), health care worker ignorance (about MSM vulnerability to HIV and appropriate management of MSM clients) and the heterosexual focus of the HIV response have been contributing factors to the failure of southern African public health services to address the health needs of MSM. 2, 12, [17] [18] [19] [20] [21] [22] [23] [24] The purpose of the MSM pre-exposure prophylaxis guideline is to: • explain what pre-exposure prophylaxis (PrEP) is • outline current indications for its use • outline steps for appropriate client selection • provide guidance to monitor and maintain clients using PrEP.
Pre-exposure prophylaxis
Pre-exposure prophylaxis (PrEP) is the taking of a pharmaceutical agent prior to an exposure to prevent an outcome (e.g. infection by a microbe). PrEP for HIV utilises antiretroviral medications to prevent HIV infection.
Research into the use of existing and novel PrEP agents, topical (microbicide) and oral (tablet) formulations is ongoing. In the Global iPrEx trial, PrEP was shown to decrease HIV incidence among at-risk MSM (see text box). 25 The results of this randomised placebocontrolled trial offer a new opportunity for HIV prevention. Truvada, the oral antiretroviral agent used in the iPrEx trial, is available for off-label use for PrEP in South Africa.
Development of PrEP
Truvada (tenofovir disoproxil fumarate (TDF) in combination with emtricitabine (FTC)) was chosen for the evaluation of preexposure prophylaxis because of its high level of activity in inhibiting HIV replication; its acceptable safety profile; its high barrier to generating resistant virus; and its low levels of side-effects. 26 The protective activity of TDF and FTC has been shown in animal models, with best efficacy when both agents were used together. 27, 28 Several trials of daily oral TDF or TDF/FTC among heterosexual men and women have recently been completed. Additional trials with heterosexual women and injecting drug users are ongoing (http://www. avac.org/ht/a/GetDocumentAction/i/3113). The findings of the PrEP trials among heterosexual men and women have yielded differing efficacy results, with some showing efficacy among heterosexual sero-discordant couples receiving either TDF or TDF/FTC (Partners-PrEP) and among young men and women (TDF2) receiving TDF/FTC. One PrEP trial assessing the efficacy of daily oral TDF/FTC among women (FEM PrEP) was stopped for reasons of futility (the inability to determine efficacy), and the oral and topical tenofovir arms in the VOICE trial with women were stopped for futility while assesment of efficacy of daily oral TDF/FTC in the VOICE trial is continuing. [29] [30] [31] Research is under way to assess reasons for these differing results.
Motivation for a MSM PrEP guideline
The iPrEx trial results contributed to the development of interim guidance on the use of PrEP among MSM by the United States Centers for Disease Control and Prevention. 32 Based on the results of the iPrEx and Partners PrEP trials, a submission to the United States' Food and Drug Administration is under consideration for expanding the indications for the use of Truvada to include the prevention of sexual acquisition of HIV among MSM and heterosexual adults. Truvada is not currently licensed for use as PrEP in South Africa. Southern African guidelines will assist practitioners who may be considering, or are already, prescribing PrEP to at-risk MSM clients. This guideline is based on current evidence, and future data will inform its revision and the potential extension of indications to other population groups.
Initiation of PrEP
Steps for the screening, initiation and maintenance of PrEP for MSM are shown in Fig. 1 .
Identification of potential PrEP users
Providers should educate and counsel MSM clients about PrEP and conduct an individualised risk-benefit assessment to assess eligibility.
The global iPrEx trial
The global iPrEx trial was a double-blinded, randmised placebo-controlled trial to assess the safety and efficacy of daily oral Truvada for the prevention of HIV among MSM and transgender women. The subjects were 2 499 HIV-seronegative MSM or transgender women who have sex with men enrolled from 11 sites in 6 countries. The Cape Town site was initiated later than other sites, and only 88 MSM from South Africa were enrolled (3.5% of total cohort) before the study was fully enrolled. All subjects received monthly HIV testing, risk-reduction counselling, condoms and management of STIs. The study subjects were followed for 3 324 person-years (median 1.2 years, maximum 2.8 years)(until 1 May 2010). Of the subjects, 10 were infected with HIV at enrollment (in their 'window' period), and 100 became infected during follow-up (36 in the Truvada group and 64 in the placebo group). In the modified intent-to-treat analysis (excluding those who were infected at enrolment and those with no follow-up HIV test results), an overall 44% reduction in the incidence of HIV infection (95% confidence interval 15 -63%; p=0.005) among those randomised to Truvada use was seen. An as-treated analysis showed that participants who reported taking the study drug at least 50% of the time, experienced 50% fewer infections. Participants who reported taking 90% or more of their daily doses, experienced an efficacy of 73%. 25 Drug levels were assessed in a case-control analysis of a subset of trial participants. Each MSM who acquired HIV infection during the trial was matched with two MSM who remained uninfected. No drug was detected in participants in the placebo arm. Among participants in the Truvada arm, drug was detected in 22 of 43 participants without HIV infection (51%) and in 3 of 34 HIVinfected participants (9%) (p<0.001). 25 Nausea and unintentional weight loss were reported more frequently during the first 4 weeks in the group receiving Truvada than in the placebo group (p<0.001). The two groups had similar rates of serious adverse events (p=0.57). 25 Eligibility criteria for PrEP use include: 
Baseline investigations
After documenting eligibility and motivation for PrEP use, mandatory baseline investigations should be completed (Table 1 ). If resources permit, a DEXA scan to measure bone mineral density among individuals who report a history of pathologic fracture or a family history of osteoporosis should be considered. Unavailability or inability to cover the costs of a DEXA scan should not preclude PrEP use. Condoms and condom-compatible lubrication should be provided, and arrangements for follow-up made.
Implementing PrEP
At the follow-up visit, repeat the rapid HIV test and do a review for acute viral symptoms.
Review results from baseline investigations and confirm that estimated creatinine clearance >60 ml/min. Commence hepatitis B vaccination if susceptible and provide STI treatment as required ( Table 2) . Educate † Therapeutic drug monitoring is currently not routine, although methods that require less invasive procedures, such as measuring drug levels in hair, are being validated. ‡ Couples in this instance refers to men who have had sex with each other more than once. 
Indications for the use of PrEP

Contraindications for PrEP:
HIV-1 infected or evidence of possible acute HIV infection • allergy to tenofovir disoproxil fumarate and/or emtricitabine • poor renal function (estimated creatinine clearance <60ml/min) • unwilling or unable to return for 3-monthly HIV testing, counselling and safety monitoring visits. the client about potential PrEP side-effects and their management, as well as signs and symptoms of acute HIV infection (and need to return for 'urgent' HIV testing). Initiate a medication adherence plan and provide a 1-month Truvada prescription (1 tablet orally, daily) together with a 1-month follow-up date ( Table 3 ).
Risk-reduction counselling
Risk-reduction counselling is a behavioural intervention that attempts to decrease an individual's chances of acquiring HIV and other STIs, 33 and should be implemented together with adherence counselling at follow-up visits for clients using PrEP.
The main objective of risk-reduction counselling is for clients to set a realistic goal for behaviour change that could reduce their risk of contracting HIV. This is most effective when it is non-prejudicial and client-centred. Risk reduction counselling can be provided by any trained healthcare provider and should address the following points:
1. Explore the context of the user's specific sexual practices, and assist client to recognise which of their behaviours are associated with higher risks for HIV infection. Clinicians should also be aware that clients may not always perceive their own risk, or be in denial about it. 2. Identify the sexual health protection needs of the user and reflect on what their main concerns appear to be. 3. Strategise with the user on how they can manage these concerns or needs. 4. Agree on which strategies the user is willing to explore and guide the user to decide on how to implement the strategy.
Adherence support
Adherence to daily PrEP medication, as shown in the iPrEx study and other PrEP trials, is a challenge. Adherence counselling should be implemented at each visit where PrEP prescriptions or distributions are made. In iPrEx, MSM who took PrEP more consistently and had evidence of drug detection in their blood, had higher levels of protection than those who did not. 25 Clients will need to be made aware of the fact that drugs only work if present at adequate levels in tissues and, preferably, drug levels should be adequate before and after exposure to HIV has occurred.
The use of cell phone reminders, pill boxes, and linking pill taking with a daily routine activity are currently being evaluated for their impact on improving PrEP adherence. Clinicians and clients could use any of these or other strategies to assist in maximising adherence (see text box on Tips to Support Adherence). Any trained healthcare worker can implement adherence counselling. A client-centred approach is recommended. Drug level testing for tenofovir levels in plasma is available, but is expensive. Drug level testing may be useful to assess adherence in the future.
Tips to support adherence
Include patient-focused adherence counselling at each contact. Provide a clear explanation of the benefits of adherence. In a neutral manner, ask if the client has any challenges that may make adherence difficult. Also explore possible facilitators to pill taking. Include identified facilitators when developing strategies to improve adherence. 34 Options to improve daily pill taking: 
Strategies to reduce likelihood of antiretroviral resistance
Managing abnormal screening results
Clients with abnormal renal function (estimated creatinine clearance <60 ml/min) should not be placed on PrEP. An abnormal estimated creatinine clearance result could be rechecked after 2 weeks and, if renal function returns to normal and other PrEP criteria are met, PrEP may be initiated. MSM who are susceptible to hepatitis B should be immunised.* Clients with a history of pathological bone fracture, a family history of osteoporosis, or decreased bone mineral density on DEXA scanning, should be educated on ways to improve bone health, such as weight-bearing exercise, maintaining adequate calcium and vitamin D intake, and avoiding alcohol, tobacco and recreational drugs. 35 MSM who are ineligible for PrEP require support to assess other prevention options (see HIV Prevention for MSM text box). Treat STIs syndromically as per national guidelines ( Table 2) . 36 MSM who test HIV positive should be clinically staged, have a CD4 count taken and be managed in line with HIV treatment guidelines (http://www. sahivsoc.org/practise-guidelines/nationaldept-of-health-guidelines).
Safety monitoring and maintenance
MSM using PrEP require an initial 1-month follow-up to assess ongoing eligibility, tolerance, safety and adherence. Hepatitis B vaccination and STI treatment (as appropriate), condoms and condom-compatible lubricant, risk reduction counselling, adherence support, a 3-month prescription for Truvada and a follow-up date should be provided. Thereafter, 3-monthly visits are recommended ( Table 3) . Details on recommended monitoring of bone mineral density is provided under Other notes for PrEP prescribers below.
Managing abnormal followup visit results
PrEP should be stopped if estimated creatinine clearance <60 ml/min. Repeat creatinine clearance should be rechecked after 2 weeks; if renal function returns to normal and other PrEP criteria are met, PrEP may be restarted.
Table 2. Syndromic treatment of STIs among MSM
Urethritis
Cefixime 400 mg PO stat, plus doxycycline 100 mg PO 12-hourly for 7 days.
If symptoms persist after 7 days and repeat exposure and poor adherence are excluded, give metronidazole 2g PO stat.
If still symptomatic after a further 7 days, refer.
Genital ulcers Benzathine penicillin 2.4 million units IM stat for primary syphilis (repeat benzathine penicillin x 2, at weekly intervals for late syphilis), plus erythromycin 500 mg PO 6-hourly for 7 days and acyclovir 400 mg PO 8-hourly for 7 days
Rectal discharge/proctitis Cefixime 400 mg PO stat (or ceftriaxone 250mg IMI stat) plus doxycycline 100 mg 12-hourly for 7 days (also screen for syphilis and consider acyclovir if any suggestion of ulcerative anal disease). STIs should be treated syndromically ( Table 2) . By mutual agreement, PrEP should be stopped if: HIV test is positive; the client no longer meets eligibility criteria; the client and provider feel that adherence to PrEP is too onerous; or it is perceived by the clinician that the risks of PrEP outweigh potential benefits.
MSM who are ineligible for PrEP require support to access other prevention options (see HIV prevention for MSM text box below).
Risks and sideeffects
Antiretroviral resistance
The only HIV resistance documented to date among PrEP users has been among clients who started using PrEP when they were already HIV-infected (during acute HIV infection). Predictably, FTC resistance mutations were the first to occur. 25 To prevent the risks of ARV resistance, clinicians must focus on not providing PrEP during acute HIV infection.
HIV testing should be done 3-monthly, and should be accompanied by a symptom screen and a targeted examination to exclude acute HIV infection (see text box on Acute HIV infection). HIV testing should also be repeated whenever symptoms of a viral illness are present. Clinicians should advise clients on the need for an HIV test before resuming PrEP if it was stopped, particularly if they have potentially been exposed to HIV during this period.
Side-effects
Most available Truvada safety data are derived from studies of HIV positive individuals receiving ART. 26 Safety data of Truvada use in HIV-negative individuals are emerging from PrEP trials and are reassuring. 25
Gastro-intestinal sideeffects
The side-effects related to Truvada use in PrEP trials (nausea, weight loss) were mostly selflimiting start-up symptoms (first month), but these may adversely affect PrEP adherence. Supportive counseling and symptomatic treatment (anti-emetics) of these symptoms are often sufficient. Rates of other GIT symptoms (bloating, abdominal tenderness, flatulence) among PrEP trial participants who took Truvada were not significantly different from those who took placebo. 25 
Renal toxicity
Modest, transient increases in serum creatinine have been noted in completed PrEP studies, but these did not persist after stopping PrEP nor recur on rechallenge. Proteinuria, decreasing glomerular filtration rate (GFR) and Fanconi's syndrome* have been described in the setting of ART, and decreased GFR has been described in the setting of PrEP but has either been statistically or clinically insignificant. 25 Renal function needs to be measured prior to commencement and monitored in clients using PrEP by measuring serum creatinine and calculating the estimated creatinine clearance. These parameters should be measured at baseline, at month 1, month 4 and then annually thereafter. Hypertensives, diabetics, and those with existing glomerulonephropathies (if the benefit of PrEP is still deemed to outweigh clinical risk) should have monthly renal function checks. Truvadabased PrEP should be avoided in patients who require the use of other nephrotoxic drugs such as aminoglycosides for the treatment of drug-resistant tuberculosis (TB). Clients with creatinine clearance <60 ml/min should not be placed on PrEP and, if found during maintenance, PrEP should be discontinued.
Decreased bone mineral density
Decreases in bone mineral density associated with TDF and FTC/TDF have been observed in completed PrEP trials. Decreases were less than those observed in HIV-infected individuals treated with the same drugs, and appeared to stabilise over time. 39, 40 No difference in fracture rates were seen. Recreational drugs (amphetamines and inhalant use) were associated with reductions in bone mineral density in HIV-negative MSM taking TDF while enrolled in a PrEP study. 39
Hepatitis B management
Tenofovir and emtricitabine both have hepatitis B antiviral activity. The risk exists that exposure to these antivirals may treat unidentified chronic hepatitis B infection with a consequent viral flare (rebound) upon drug withdrawal that can result in a severe liver injury. 41 It is recommended that screening for hepatitis B surface antigen and antibodies occurs prior to PrEP commencement. It is recommended that, if hepatitis B surface antigen (HBsAg) is positive, the client be referred for assessment prior to commencement of -in particular -shortterm PrEP ( 
Potential predictable sideeffects
Risk compensation
This is the theoretical risk that individuals commencing PrEP will neglect other safer-sex measures, and put themselves at increased risk of HIV exposure. To date, no PrEP trials have borne out evidence in support of this risk. Providers should gauge this during risk reduction and adherence counselling opportunities.
HIV prevention package for MSM
The prevention of HIV acquisition requires a comprehensive approach, inclusive of a combination of biomedical and behavioural/ psychosocial interventions tailored to individual needs. Where feasible, condoms and condom-compatible lubrication are key components of all HIV prevention packages, supported by STI detection and treatment, appropriate use of ART (post-exposure prophylaxis), and counselling around the identification of high-risk practices and ways to circumvent or reduce risk.
Stopping PrEP
PrEP should be stopped: whenever an HIV test is positive; at client request; for safety concerns (particularly if creatinine clearance <60 ml/ min); and if the risks of PrEP outweigh the potential benefits. Linkage to appropriate HIV services should be arranged, and use of other HIV prevention strategies used, as needed.
The duration of PrEP use may vary and individuals are likely to start and stop PrEP depending on their risk assessment at different periods in their lives -including changes in relationship status, behaviours and ability to adhere to a PrEP maintenance programme. Clients should be advised that an HIV test should be done before PrEP is recommenced. Clinicians may want to discuss the options of when to discontinue PrEP with their clients.
Other notes for PrEP prescribers
PrEP will not suit all users. PrEP should be considered for MSM clients who are most likely to benefit from this specific prevention strategy as part of a package of HIV prevention services.
PrEP usage requires commitment. Usage will require commitment from both the provider and the user to ensure success. A paradox is that MSM clients who are most likely to benefit from PrEP because they are at the highest risk of exposure to HIV may find adherence to a programme particularly challenging. Providers may need to be innovative in providing support to these users. 
Table 4. Hepatitis B immune status and eligbility for PrEP
Drug-drug interactions
Tenofovir should not be co-administered with adefovir. Other drugs listed below can be co-administered but may require close monitoring, alteration of dosage or timing of administration. 
Common drugs which may interact with emtricitabine (FTC) or tenofovir (TDF)
Monitoring of bone mineral density.
Based on current evidence and expert opinion, and where feasible, baseline DEXA scans should be done in clients with a family history of osteoporosis and/or a pathological fracture. Importantly, the unavailability of DEXA should not preclude PrEP use. Annual follow-up DEXA scanning is suggested ( Table 5 ). Ongoing research on the role of DEXA scanning will inform future recommendations.
The future of PrEP
Many questions surrounding the safe and effective use of PrEP exist; ongoing research aims to address these knowledge gaps (PrEP: What we don't yet know text box above).
The iPrEx open-label extension study, and other similar studies, are trying to increase our understanding around long-term PrEP usage (http://iPrExole.com/) specifically for MSM. Health facilities and health workers may be able to help answer these questions by keeping careful records of side-effects, patient adherence reports and HIV and hepatitis infections in their clients taking PrEP. Adverse events can be reported to the National Adverse Drug Event Monitoring Centre which is housed in the Division of Pharmacology at the University of Cape Town. The reporting guideline is available at: http:// www.mccza.com/genericDocuments/2.11_ ADR_reporting_Jun11_v2.doc.
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